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Optically active hydroxyethyl azetidinone derivs. prepn. - from 

optically inactive acyloxyethyl azetidinone derivs . using microorganisms or 
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Abstract (Basic) : 1^^12^0295 A V 

Beta-lactam cpdsT"are produced by hydrolysing cpd. (dl substance) of 
formula (I) selectively by means of microorganisms or enzyme to derive 
optically active cpd. of formula (I) where Rl is H. (Rl is acyl; R2 is 
(substd.) alkyl, alkenyl, alkinyl, aryl, alkylthio, alkyl sulphonyl , 
arylthio or arylsulphonyl or acyloxy; R3 is H or protective gp. for N 
atom) . 

Optically active 3 - (1 -hydroxyethyl) -2 -azetidinone deriv. can be obtd. 
from optically inactive 3 - (1 -acyloxyethyl) -2 -azetidinone derivs. (dl 
substance) by means of microorganisms or enzyme. The prods, are important 
intermediates for prepn. of carbapennem and pennem deriv. having 
antibacterial activity. 

As microorganism may be various bacteria, yeast and fungi. Bacteria 
yeast and fungi. Bacteria include Arthrobacter simplex SANK 73560 (IAM 
1660) , Bacillus subtillis SANK 76759 (IAM 1069) , Chrombacterium violaceum 
SANK 72783 (ATCC 31532) , Flavobacterium capsulatum SANK 70979 (IFO 12533) , 
and Flavobacterium meningosepticum SANK 70779 (IFO 12535) . Yeast includes 
Aureobacidium pullurans SANK 10877 (ATCC 15232), Candida albicans SANK 
50169 (IFO 0683), Pichia farinosa SANK 58062 (LAM 4303), Pichia terricola 
SANK 51684 (FERM 8001), Rhodotorula minuta SANK 50871 (IFO 0932), and 
Saccharomyces cerevisiae SANK 50161 (IAM 4512) . fungi includes Aspergillus 
niger SANK 13658 (ATCC 9142) Gliocladium roseum SANK 10560 (FERM 8259), 
and Humicola asteroidea SANK 14981 (FERM 8260) . 

Enzyme may be microorganism origin or animal or plant cell origins, 
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Arthrobacter simplex SANK 735G0 ( IAM 1660 ) 
Bacillus subtilis SANK 76759 ( IAM 1069 ) 
Ohromobactarium violaceura SANK 72783 (ATCC 31 532) 
Flavobacterium capsulatum SANK 70979 (IFO 12533 ) 
Flavobacterium meningoseptieum SANK 70779 (IFO 12535) 
C »« D 

Aureobacidium pullurana SANK 10877 (ATCC 15232 ) 
Candida albicans SANK 50169 ( IFO 0683) 
Picbia farinoaa SANK 58062 ( IAM 4303 ) 
Pichia terricola SANK 51684 (PERM 8001 ) 
Rhodotorula minuta SANK 50871 ( IFO 0932 ) 
Saccharomyccs cerevisiae SANK 50161 ( IAM 4512) 

Aspergillus niger SANK 13658 (ATCO 9142) 
Oliocladium roaeum SANK 10560 (FERM 8259 ) 
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Humicola asteroidea SANK 1 4981 ( FERM 8260 ) 
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& fiJc © J$ flfe £ # £ * 0 

ft £ 16 © fig ffli *c . ^^hv, ffi£«x**«>[g)^ 
ic % 7T-T>7*T/ti:fl6oa*«K: 
D'itSU UM, * K B * *\ 

it & $ *t ( #j £ H Fe30 4 • 7H 2 0 . MgS0 4 • 7H 2 0 , 
ZnS0 4 • 7H 2 0 ft £ ) * 0.00 1 - 0.0 1 % 05 1)Q + Z> C 

^-^^liSto t ft x^f 7 - ^t 7 ? J T *s 
*--efc£-C*»>, Z. fx. b K X 6 £ 15 t ft » fla 

*#«tf:fcf*jatRftK:Hi^-r*%©tf£^ 0 « 

& » X ^ -f* 7 — ( Carboxylic - ester hydrorase f 
BO S. 1. 1. 1 , #J £ * iff JIS £ 3fe © TfJ j& A , PLB ) 
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r * < , «£o-c§b1j^ #©#££, 

-e o , **»ii'o * b *c , a e& © £ w 

i*j6-CiiSfitt?)-ft ( £Q7k5>8? ) E £ 

— <fcRi5* ; il2C0^-r<. B ffi O B (t Ifi 

Witt, *JRO^^ffl-f»^h 2^ ( ffi B # ) 
*r 3 £ ^3«B*r#tr20«/O7k5i7lclc!K#»L, 0.5 
- 2 ffl , 28TCf ^*ti. ^^t 

31 ft © & ® * / ft £©*»£»««» 

& i - 2 b EJ5©fiSp2Cflsfe uc-e«BL, 
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»[ $ n tz m m £h ) 

? ii S 7 * 9 — -tf C Aspergillus oryzae fiB 5fe 
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(9) 



Scheme 2 



00 



<bn* 0 <k^to(8)OjS3R|R-7-oijfeiails*rT 

Pukuyftma^? C J • Am. Chem.Soc. UH 2122 (1980) )<D^ffi 
IC «E O t m * L l> 59 PS 6 0 - 1 9 7 63 

ffi *c Jc 0 ft to w) A* W f> *t 4 o ft to (9) X)* b * 

,< ^ % j* OJ^il < 3? ffi H 4* ^ Bfl 59 -46265 
^O'^F^BS 59-51286 fJtg^ ntV^ a 

H 26 ^ 1 

(3S,43)-1-( 4 - / )> * >y 7 jl =. a, } - 

3 ~ C ( 1 a ) - 1 - e y a * -y x. r A* ) - 4 — x 
f iA ,- 2 -7-tff';yy 



CH 4 



OH 



0 0H 5 



(W- 3. 4 - h 7 V ^ - 1 - ( 4- / h^X7 
x^a ) - 3a- C(1H*)-1 -T-t h ^ ^ x ^ ^ ] 
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— 4 — X ^ - ;v - 2 - 7 -tf f ■/ y v ( 6 0 a? ) £ 
Pichia farinoaa SANK 58 0 6 2 ( I AM 4 3 0 3 ) t ft WI B 

0 30 TC "C- 2 4 0$ ft ffi £ fi 0 J$ * 

^ftsxf ^famit^^fiii^M* (76 
tern* Rf =o.32 )icj:9*«tUl(!ift#l 

2 1 IB?Ai#^hto 

-13 5° ( C = 1 , CHc^j ) 
NMR ( CDdj ) . Jppra : 1. 2 7 ( 3 H , d , J = 6 Hz ) . 
155(1H, d, J = 2flz) , 3.38(1H.dd.J = 2&J>'4 
Hz ) , 175 ( 3H , s ) , H-i5(1H,B) ( 4.60(lH, 
t , J = 2Bi) , 6.7 5 - 7. 6 0 ( 4 H , A 2 B 2 M) 

xnm 2 

(3R,4R) -1 - ( 4 - > h^^7X^yv) 

— 3 - COR)— *i K p ^ x ^ ;v ) — 4 — x 

— ju — 2 — T *y S x 



OH 



35ISIBS 61-280295 (7) 

d/ — 3. 4 — h7^^— 1— ( 4- / h * 7 
X - ) -3a - ( (is*) - 1 - h * -yxf ^ ) 

- 4 - if s^ - 2 - 7-t'f ^ / y (SOiV) ^ 

1 3 wg b fl tC o 

Rf = 0.3 2 (v^p^ + *x/ff)sRxfvu=rl/l) 
C<0* 4 +T7- ( 0=1 . OHc^ 3 ) 
mp 96 - 1 0 V 

NMR ( CDc/j ) <5p pm : 1. 3 7 ( 3 H . d . J = S Hz) , 
2.55 ( 1 H , d , J = 2llz) , 3-40(lH,dd,J = 2,4Hz), 
3.7 5 ( 3H , a ) , 8.S-44 ( I H, b) , 445 (lH,t.J 
= 2Hz) , 6.75-7.6 ( 4H, A 2 B 2 ) 

km m 3 

(33 t 43) -1 - ( 4 - > h*y^7X = /u) 

— 3 — C (1R) — 1 - K p » -y i f > ) - 4 - 

x ^ - — 2 — ~7 M f- is S x 



OCH 3 



OH 

0 ^ 



0CH 3 



4-h7V^-1 — ( 4 — > h 4^ 7 

x a /u ) - 3a- C (1R*) -1 

f- ^ ] ~ 4 - x^^yu — 2 — ~T M f- \> S V 
(50Qflip) £ Bacillua aubtilia SANK 7 6 7 5S ( IAM 

^ 7 7 >f - ( a^*V^/&&JL<f-A,= 
/Co 

C -200* ( 0 =1, OHc/j ) 

mp 13 3° 

nmr 1 t^bntft^tiotnt- 

ifc L fco 

51 Jfi #J 4 

( 33,43 ) - l- (4->M-y7X^^) 
-3-C(lR)-t Kp^cxx^yu]-4 - X <f- 



OH 

OCH 3 

d/ — 1 4 — h ^ v — 1 - ( 4 — jt h * V 7 

x = a, ) -3a- [ (1R*) - 1 l y S 4 * y 

X f- ju 3 - 4 - X f a ^ - 2 - T -tf ^ y 7 
(l20mp) Aspergillua niger SANK 1 3 6 5 8 (ATOO 
9142) fcfli»CA«6lCJ:028r-C48BfBUfit "Jig 

ffl £ & # ( 1 o 8ny ) %r ■>/ ij * y a»® o ^ 

7 7 -f — ( y ? v^*1ry / + A*=. \/\ ) 

C«]£ 4# -8 7* (0=1 , CHe^j ) 

NMR £ ft ff| 1 •Zftbtltcit&yoCD^tlt — 
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% m m s. 

( 3R , 4 R ) - 1 - ( 4 - > h * y/ 7 x ^ yiQ 
-3C(1B)-fcKo*s/x*-yu) — 4- x 
- zv _ 2 - T -fef -x y x 



OH 



^SoH 5 

d/-3, 4-h?y;*-1— ( 4 - > h * X 7 
i-^) - 3d - [ ( 18* J - f - -< x y* -f yv 
* # x f ^ J - 4 - if s^ - 2 — 7 + & 
S y { 128 ^ ) £ Bacillus subtilis SANK 7 6 5 6 9 
( IAM 1 069 ) i#»C AjfeiC J: 9 28 t 36 B# 

-c'&btiz&2=mft( z 1 9 * ) * f y * ¥ * u 

m ? ° •* Y 7 7 y 4 - ( -y^o^ + ty/ft® 
x t * = i/l )KJ:9W«-r*£e«J«&i8v 
a> ft e> n Q co^o^i-f J: OS^il 

(0 2 d° + 170° C C=1 , OH04 5 ) 



mp 128° 

(33, 43 ) - 1 - ( I - / Y * y x x yu ) 

- 3 - C ( 1 a ) - 1 - t Ko^-yx^^)-4 

- ^ f - ^ - 2 — T -t y y ^ 



0H 3 



OH 

x 



d<— 3.4 — h^yjt — 1-( 4 — > h * x ~c 
y ) - Jtf - C ( 1R* ) - 1 - -< ^ ✓ -f ^ 

^ + •> x f ^ ] - 4 — ji ^ — 2 - 7 -V -y 
/ x ( 80 * ) %> Bacillus subtilis SANK 76759 
<b # A K J; 0 28 t f 4 8 SJ WHS £ 5 J§ # 1" 
* <, Jg««^St(8.xt^f^tllL'Cj4ibn^ffi 
£ m * ( 164 «y ) ^ -y ij ^y^iif/s^ a t h / 

7 7 1 - ( X ° -sttx / B^(«Xf > = 1/1 , 
W 7 s 7&th , Ki = M2 )K X 0 ft W-f * t 3 

fa it & m 10 » h n tz o 

Ca]2*° -19.5° ( 0=1 , OHO/j ) 



NMR (CDC* 5 ) 3ppm : 1.2 4 C 3H. d, J = 6Hz ), 
139 ( 1H, d, J=2Hz ) , 122 C 1H, dd, 
J = 2, 5Hz ) f 3.70 ( 3H. s ), 3.9-4.4 
C 1H, m ) , 3.95 ( 1H, d, J = 15Hz ) , 
4.59 ( IH, d, J = 15Hz ) , 6.7 0 - 7-2 5 ( 4H, 

a 2 b 2 m ) 
* to w 7. 

( 33 , 48 ) - 1 - ( 4 - y< h * -X ^ X X yu ) 

- 3 - C ( IB ) - 1 - t k M -y x f ) - I 

- x yu - 2 - T-feff ^y V 



OH5 



A" 



d^-3.4-hyx^-1-( 4 — > Y * ~y 
~< y y /^ ) - la - I ( 1 r*) - \ - -fc a, i a, * 
* -y * 7- A* 1 - 4 - X .= yu - 2 - 7 * f S S 
^ ( 188 ) £r Pichia farinosa SANK 580 6 2 
( IAM 4 303 ) i^fcB&fCJ: 0 28 t f 48 B* 
M IB t 5 i§ # *f * 0 ^HIK^»«xf ^tAill 



Iti^iS^Stfr ( 17 9-9)*- X I) * * yu 
^/U^°^'h^ r 77-f - (v/^o-N^ty/S^ 
ax^yu^i/i)^^:^^^^^,!: @#Hfc<£ 

to 13 * b tLtc 0 

C a J d° -8° ( 0=1 , CHCi 5 ) 

nmr n n to n 6 ttnbtLtzit^^^^ttit — 

^156^ 8. 

(33, 4S ) -1 - ( 4-y h^-y 7 xz^) 
- 3 — C C 1ft)-1-fcKp*yx?-AO-4 
-Xf s^ - 2 — T -bf 7" X / x 



OH 

oh 5 "rY 



OCH5 



dJ-3. 4 — h 7 y^,-l_( 4 — y< h ^ 7 
x-y*)-3<x-C ( IB* ) - 1 

X ^ yv ] - 4 — x ^ ^ yu — 2 - T •<£ f* i> J x 
( 38 V ) % Pichia fariuosa SANK 58 0 6 2 ( I am 

««i ) ifpicBttjcj; 0 28 r t 4i «hi m t 
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% t @ ft: «i s * & {§ b n tc o 

C a D 2 D° -120° ( C=0.5, OHO/j ) 

NMR It H ft 0IJ 1 t|»P)Kfcfk#ftO^Ki- 

Xttffl 9.- 

( 33 , ) - 1 - ( < ^-y^y 

- 3 - C ( 1 R ) - 1 - E Kp^-XX^/u] - 

4 - if - - 2 - 7 f- J / >- 



OH 




d* - 3, 4 - } 7 'y * - 1 - ( 4- > h * ^ -< 
y v> ^ ) - 3a - [ ( IB* ) - I -7< h + '/ * 
f A- ] - 4 - x — a* — 2 - 7 -tf f y ; ^ (31 
■? ) Pichia farinosa SANK 5 8 06 2 ( IAM 4 3 0 3 ) 

4 V&ftbtlfc 0 

C«Od° -16° ( 0=0.4, OHO/j ) 



»BBB3Gl-280295 (9) 

NMR It 3t ft #J 6 -CWfcnfcffc^toO^iXt — 

Ik U fee 

( 33 , 4S ) - 1 - ( ^-^h^-y^x-yu) 
- 3 - C ( 1R ) - 1 - fc Ka * ^ Xf ^ ]-4 
-7X^A/^^-x^n^ — 2 — T -te* ^ y ^ 




d/-3.4-h7V^-1-( 4 - > h * 7 7 

x-yu)-3a-[ ( 1R*) - 1 : > / -f it 

^ x f > ] - 4 — 7 x^A-^-^-x^^A- — 2 
- 7 *L T & S > ( 110 ) & Bacillus subti lis 
SANK 76759 ( IAM 1069 ) if^^A&^C^O 

2 8 ttj a m Jg » -r 6 D Jg****£feafc*f^ 

■C»aLt»P>*t5ft*fejtt*( 1 3 8 1 ) % -V ij 
ijfjff&lGfa-* h ? 7 7 4 — ( v/^ a^^if 
^/ft«if^ = l/t , Rf4=0.5 ) K X 0 Iff £1 

-f * fc g^ik^^i 22 * » e> n * . 



[a] 2 D 4 ° -123° ( C=1, CHC/ 5 ) 

NMR CODC/3) ^ ppm t 1-35 ( 3H, d, J=6Hz), 
- 2.2 5 C 1H, s ), 3-4 1 ( 1H-. dd . J = fi, 
15 Hz ), 3.71 C 3H, s ), 4.28 ( 1H,q, 
J = 8Hz ) , 4.75 ( 1H. d, J = 2-5Hz ) , 
6.6 -~ 7.6 ( 9H, m ) 
11. 

( 33 , 43 ) - 1 - ( 4 - > h * -> '< y V *s ) 
- 3 C ( IB)-l-tKa+'/ifA^]-4 
-7x^a/^^-x^^a- - 2 — 7 *L T *S / v 



CH 5 



. SPh 



OCH5 



d/-3, 4-h7^^-l - ( 4 - > 

*■< y *^ ) — 3d — c ( ir* ) — 1 — -<>y< 

A-^^'XX^A-3 — 4 - 7 — As*f-*JL7--A' 

-2-74£TisS*( 160 Bacillus 
SubtiiiS SANK 76759 ( IAM 1069 ) t f£ K 1 B 



t 0 28 -cX- 4 B IE «F * * o *S & #t * 6* x 
f^t-aiiJ ttl4«bn4ffl4i{if: ( 9 2 ) * 

'/ 'J * ^A^Jli^ o t h / ? 7 < - (v/^o^ 

^ t y/^EgXf a, = 1/1 , uv 7 7 & m , 
Rf*o.4 ) KJ:0ffl«(t%^Bfi9ft*«il«^ 

CO 2 *' -54 3 C 0=1 , cho/j ) 

NMR (ODO* 3 ) d ppm : 1.28 ( 3H, d f J=&5 
Hz ) , ~ 2.4 ( 1H P 8 ) , 3.71 ( 3H, 3 ) , 
3.30 ( 1H, dd f J = 4, 2Hz ) , 4.0 7 ( 1H, 
d, J=15Hz ), 4.60 ( 1H, d, J = 15Hz ), 
4.0 - 4.3 ( 1H, m ) , 4.28 ( 1H, d f 
J = 2Hz ) , 6.7 - 7.5 ( 9H, m ) 

9k mm 1 1 

( 3R , <R ) ~ 1 - 7 ') /> - 3 - [ ( 13 )- 
t Ka*VX^-A*3-4-7X^A-^^-i^^ 



a--2~T-^^-v>7^ 



OH 5 

Ho^S-r'" 



sph 
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d/ - 3. 4 - h y y ^ - I - T 'U- 3a - 

C C IB* ) - 1 :y/^^*-VxfA,) - 

4-7X^A-*-**x*-^a» — 2 — T-t^-^y X 

( 520 •? ) Bacillus subtilis SANK 7 6 7 59 

( I AM 1 0 8 9 ) t # K A & |C X 9 28 t "C 3 B Pel 

* « -f * . ^#«*Wffiex^^-etttfjL-csif? 
n *> «t # ( 250 ) * ^ >j 

= 1/1, B f *o.4)fcJ:Offf»i-f*£ I Wfb^ 
m * 3 vi^f>nt; 9 

Ca] 2 D 4 ° -3° ( 0=1 , OHOJ 5 ) 

NMB (ODO/ 5 ) <5 ppm : 1.29 C 3H. d, J=6Hi), 
3-31 ( 1H. dd, J = 2.5, 5H2 ) , 3.4-4.4 
C 2H, m ) , 4.47 ( 1H, d, J = 15Hz ) , 
4.9-6.0 ( 4H, m ) , 7.1-7.5 ( 5H. m ) 

* m n 13. 

( 3B , 4B ) - 1 1 y y M K 'J ^ - 3 - 

C ( I B ) - t K p » ] •» 4 - X ^ = 



?5B3B3Gl-280235 (10) 




d/ - 3.4 — h^x-x— 1 K 'J a- 

- 3d - C ( IB*) Syr/*****'**-*'} 

— 4— x?-.= A* — ^ C 90 ) 
Bacillus subtilis SANK 7B759 ( I AM 1069 ) 

ir^lCA&lcj: 0 28 tt:3 0|Bi^St^ o *S 
*«*fls«x^A-^ttimL^»bn*1I£*ll<* 

c 110 v ) * *y 'j *y*'mmf a '*i?774 

*0.35 ) K X 0 ttXI- % t Etoit&® 9-4 ** 
Ca3 D + 2.8° ( 0=0.94, OHO/j ) 

nmb ^ % ^ $ x-^^n.fc<k^^o^n<S:- 

HftfHJ 14. 

( 33, 4 3 ) - 1 ; y i: K ') - 3 - 

C C 13 ) - fc Ka^-yx^-^3-4 - x ^ - 




d< - n - t> 7 -/^ - i - y ? t k 'I * 
- 3<x - C C 1R* ) - 1 i -s % S 4 * + *s 

4: Bacillus subtilis SANK 76759 ( I AM 1069 ) 

<t#fc28t-e3 0r«j]j§*-f* o &*m*nib 

0113 £H«KAIt% i lM(k«« 10 V^ft 
Ca3 2 ^° -52° ( 0=1, OHO/ 5 ) 

nmb kt 0 % m s -c & <b n tz s* it & m <o * ti 
is. 

(3S, 43 ) - 1 1 y y t; K 'J a - 3 - 

C ( IB) - n Kp^^x^/u3~4-7x = a^ 




Ph 



d* - 3. 4 - h ? v * - 1 : x ^ t K 1; ^ - 

3a - C ( IB* )-1 sy/^A^ + fXJ-A'D 

- 4 -7. x = /u^^-x^ = a- - 2 - T -tf v> V 
y(H0^)**»f|1It|B|»»C*». S 

-T * <t a fcHfc * * 6. 5 ^d'^^nto 

[o] D -13° ( C=0.65, 0H0/ 5 ) 
NMB (ODO/5) 3 pprn : 1.28 ( 3H, d, J = 6Hz), 
— 2.8 ( 1H, S ) , 3.35 ( 1H, dd , J = 3, 
SHZ ), 4.2 ( 1H, m ) , 4.34 ( 1H, d, 
J = 3Hz ) , 6.04 ( 1H, s ) , 7.2-7.4 
( 1 5H, m ) 

nmw i6. 

3,4-h7^^-1-( 4 - > h 4> 7 X = 
A' ) - 3 a - ( 1-fc K°^v / x^-A')-4- 
* A* * * f > ^A- - 2 - T-H^^y 
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OH 




X — A') — 3d — ( 1 — << V / A A, ± * '/ X- 1- 
A, ) - 4 + 2 - 7 M * * S 

v 50 t»9 % Bacillus subtilis SANK 7 6 7 5 9 ( IAM 
1069 ) t^KA^KXO ZBftM&t')% i &-f 

£ # ft ( 50 W ) * •X'J*y^»«^a^h^ 

y 7 j - ( .^^0^^^ ^/^^^^^ = 1 / 5 

17. 

3, 4 - h 7 V ~ 1 ~ C <-> h t 7 ^ - 
^ ) - 3a - ( 1_-t Kp^^^^^)-- 4 " 
y X ^ * -V fi As M — As } + A* - 2 - T-tff 1 



BEIB361-280295 (11) 



OH 




d|-14-h5'-/*-1-( 4 - > h * X 

7 ii > ) - 3o - ( 1 Jy^-fA^jfr + fi*- 

/u) — 4— *A>*f*V/*-A< — 2 — T -Is v> X 

& fifc 7* * 7* h 'J ^AOffftT^y^A.^o-v-r 

X T * ft 9Q * & ft b tl Z a C O ft ^ 9 0 ^ 
Bacillus subtil is SANK 76759 £#fcA£fC J: 

*l*I4*#'C 98 * ) * 

▼ h^^7>f - ( ^^o-s + tx/ft^if^ 
= 1/1, R f ^0.5, \}V 7 ~s7&i& l )K£')mn 

9k m w i s. 

3.4-h7^-^-1-( 4 - > h * y y - 
A* ) — %a — ( l — t K a ^ •/ x f ^ ) - 4 — 



7 X — ^ ;t~ ji As -fti ~ As / =f- A, — 2 — T 4£ ? *S 

s y 




di - 1 4 - - 1 - ( 4- / h * v 
7xaao) — 3 ff — ( 1 : v ;/ 4 a* * + f x 

7- A* ) — 4 - yx- — Asfyt-hAsTK—A't'1-A' — 

2 — 7 A£ + *S S x 20 Bacillus subti 1 is 

SANK 767 59 t ft K A & K X 0 36 B$ M « i" * o 

l% m * *s V * ¥ *nM 9 * Y ? 9 ? 4 - 

( O-N + f *//ft«Xf ^= 1/1 , R f 4= 

0.4, uv^r^mjfcnwfitu*^^ 
51 n is. 

(38, 4s)-1~(4->h#^7X^>v) 
- 3 - C ( 1R ) -1 ~ t K o * I f ) -• 
4 - i^-^^u - 2 — ~7 f- *S S y 



OH 




7 $ / 7 -y f — -tf ( N - Acy I ami rtoac id 
aminohydrol ase BO 3- 5.1. 14 ) 5 0 0 i£ & S ft^/ml 

<0 tt <b = '* a* h fc^trSRSlTkifcW: 'J x ok & « 

( PH 7. 0 ) 5 0 Kl *g d> ^ 0 Cn^d/-3,4 
- h y y x - 1 - ( 4-y 

3a - C ( 1B* ) - T -t h + f x a* ] — 4 - 
x^-vu - 2 — 7 f* f S J y 49 £ 0.05 ^<0 
Triton 100 £ \ K M fL * o £ <0 t& Wl * 30 t 

x-2 awttnti, EK**ft«x*A*-cifttti 
t?> i §£Mfc<£%) 10 cjn^o 

C«D 2 j° -40" ( 0=1. 0H0* 5 ) 

nmr t* ^ ft ft 1 f ft <b K tc it & m <0 ix t - 

fzmm 20. 

( 33 , 43 )-!-( 4- / 7l = /u) 
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— 3 — C ( 1 R ) — 1 — tKn^Vi^-A^] 
4 - x f - ^ - 2 - 7 ^ f -y y 



OH 



OCHj 



^^!F«i3ROi ^ f 7 - C Oarboxy! ic- 

ester hydrolase EC 3. 1. t. 1 ) 5 0 0 # ft 0.1 M 
« >• & & ft C PH r o ) IC jg L , £ K *t d/ - 

3. 4 - b 7 x ^ - 1 _ ( 4 - > h ^ -> 7 i - yv ) 

- 3o - [ ( t R * ) - | . 7 -t h * -y I f ^ ) 

- 4 - x = * - 2 - T-tr^ ^y >- 60 ■? % 

O^t-T-t h ^^^J^T-t h x O 5 % J)C g 
# <t "T * 0 £0*ft* 35 tU 1 B M flfc # -f * o 
£ # * ^ iS #J 1 tFJ&ICfcl^-tfciBfcMb -fi- 
fe 12 »?^j|f)nt, 

Ca] 2 D 2 " -85° ( 0=1 , OHO/ 5 ) 

nmr n ^ n m i t^fjntft^to^nt- 

t t t o 



#B3Bg 61-280295 (12) 

^ ^ W 1. 

- ^ - 2 - 7 t* f •/ y y 



ch 3 rr 
o^-^v 

7 o ^' ^ ^ ^ T a- -f K 1 9 £r & ft > + is 
V 2 0 ml K m M L . 0. 8 7 ml <D T l ) As T i V R U 

M7k1M&-** r *i'9±4 9%ln£.* 20*c f 20 

# M ft # o a iS , a fii k <f * * / - a- 1. 5 6 9 

* tin >L X % g % & m «T -20 c £ L , oi'f; 

1.76 ■^isiaicxto^^o 
^ts^w^it-cRjciaK* 20 r -f * o £ 
* 7k i£ L . ^7K§fc^^^*^c?AW:-C|£l* ( 

& & S :£ & , 0tfffr4'iJ»*'*9e?h .^a 
= 0-4 2L <D E ftit&Vd S31*9 * ft tC 0 



9 5 — 1 05 9 /a03 « Hg ( fete 



NMR (ODOJ3) <5 : 128 ( 3H, s ) , 2-5 6 
( 1H, d. J = 2Hz ) , 23 - 4.3 ( 2H ) , 



4.24 ( 1H, d, J=2Hz ) , 4.54 ( 1H, t, 
J = 2Hz ) , 4.95 - 615 ( 3H, m ) 
IR ( Liq . ) ctt- 1 : 1760, 1712, 2110 

2. 

d£ ~ 1 KM^-J - T ^ a* - 

4 - jl t - a» - 2-T4£TjSS 'y 

0 

ch 5 pr u 

Ph 

20 Kl ft* L , 2.82 ^O^y^k K. IJ>7;' 

^fctfteTk^®-*^*^*-** 2 9 * flo A 2 o ft 
« . e> i§ « , mm*®* l , 

<b > 7" u ^ 30 t£ K # ft? L „ 1-5 7 ^ <T> 4 i / 
-^^^a^^^^S5lT -20 r K ft fil-f * 0 

O^-e 1.78 yfc- 20°- 10 t t*flQ 

* . *o< 0 iREfiS* is tit* (ft 1.5 

BSIW)o 20«/O^fb>^U>^^0^.. Rfo« 



£ & „ mm® . -y <) * ? a, y * y 

Y?a-*b0 r 77<1 — ( ^ o ^ * t y : fifc e# 
3. 2 f 

Rf = o.35 ( ^ o + t y :g^f^x^A- = 
2 : i ) 

NMR (ODCij) 5 : 2.21 C 3H, s ) , 2-3 2 

( 1H, d, J = 2Hz ) , 4.22 ( 1H, J = 2Hz ) , 
4.4 5 ( 1H, t, J = 2Hz ) , 5.8 6 ( 1H, s ) , 
7.28 ( 10H, 3 ) 
IR (Liq.) £tk- 1 : 2 1 2 0, 1 7 6 0, 1 7 20 
£3T01J 3. 

d I - 3. 4 — h y s x - 1 - 7 'J - 3a — 
( 1 - ti K p ^ -V J f ^ ) - 4- x^-a^ - 2 
- T -V ^ S y 



OH 

oh 5 rn 



d / — 1 — T 1 j A- — 3— T-fe^-A^ - 4— x^ 
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- /w - 2 - T-t'^-x/ <00 «? ^ >^ / - ^ 5 
K f§ 8? L , 7* ft T 8 6 ■? O NaBH 4 * l$> O < 0 ft) 

* , HIKt 20 ^H«f.^*ft^*f to X- 

7 f 3> K ^ ° h ^ 7 7 -f - ( 'V ^ o -n * ^ 

/ : ^S^f ^ = i : i . Rf=o.3fia)w:j:9 
g W ft it 3 0 0 -yi^f>Kfc 0 

NMR (CD0/ 5 ) 9 : 1. 2 5 ( 1- 2 5H, d, J=6.5 ) , 
1.2 9 ( 1.7 5H. d, J = 6.5Hz ) , 2.4 5 ( 1H, 
m) f 3.0-3.0 (4H.ni), 3.8-4.3 
C 3H, m ) , 6.1 ( 3H, m ) , 

NMR O 1.25 £ 1.25 O-X/t^Oifc^P) R*/ 
3* = 1/1.4 -C *> * C H^M^/xOto 

^^$^IF^ NaBH 4 0{t 0 ^ K - -t h 7 

<f K ffi ^ -c m tk ft H * *> ; 14 <b n • 
^ ^ ffl 4. 

d/-3,4-h7^**-1 - T 'J A - 3a - 

( 1 ^ y / ^ As**~y3L=J-As) — 4 — 3- f — 

— 1 — ~T 4£ f- & S 



OCOPh 
CH 5 ^ ^^-f 



ft^^ 3 it i 0 Hfc s» : e* * 1.4 : 1 o il 
^^OTA'a - ^fr aoo 20 rtO ji*f )• 

7 t K" 7 7 y Kjg*L, h U 7 i - ^ ^ ^ 7 

< 2.34 ; & ' f . *r flo ji 6 ■ £ o 

* *Q * , * <0 * v 3 0 # fHJ ft » o Ete * ^ * 

»d * & 2 id % Mgso, itt^^o mrngzyt 

? a ^ * ? y : ^^tx^/u = 5 : i ) icj: 0«l 

» "T * £ @ 69 ft 917 t to* % b tl tz a 

NMR (ODO/ 5 ) .5 : 1.5 0 ( 1.25H, d, J=6.5Hz), 
1.5 4 ( 1. 7 5H, d, J = 6.5Hz ) , 2.5 4 ( 1H ) , 
3.3 — 3.8 ( 3H, m ) , 3.9 — 4.4 ( 3H, m ) , 
4.9 — 6. 1 C 3H, m ) , 7.2 - 7.6 ( 3H r m ) , 
7.8 — a.1 ( 2H, m ) 
NMR <0 1. 50 £ 154 O'/^t^Oiti'P) R*/s * 
= 1/1.4 "C *> * C t £ ; W b 7> t tZ O fz o 



& at m 5. 

dl-Z. A-Yy-s*— \ — T')a-3o£- 

C C 1R*) *yS4*>**-yx-1-A'')-A-7 

oi^yv^^-aL^-A' - 2 — 7 f- *S / y *S X V 
d/ - 3. 4 - K 7 x - 1 — T V A' — 3« — 

C ( 13* ) :y/^**yif ^] - < - 

7i-/u^^-x^--^-2-T-V^'Xy ^ 



OCOPh 

ch 5 YY 



' 3Ph 



PbO 



CH5 



^3Ph 



"n 



> f /v-; 7 ^ ^ 6 2 8 »f ^ f h 7 t V 

B7 ? y IUICBUIL, ;K ^ T n - t' t ^ 'J 
*-0A^*iJ-i/#( 1.62 m*/u/i< ) 2.4 1^ 
flO * * o * O * i> 30 # ft flU* & - 7 8 'C K ft & 
-T*o CO^T0tte#af^4-C^J53cUfc-<xy^ 
a # ( R*, 3* O * 3" 0 ) 31/ i?<0 10 i/f F 7 

* K« 7 ^ y»*4r»i, MK-ra r rc. t — «f 

ftfl8fcl*1"&o Ol»t', J. Am. Chem. 30c, 99, 
4405 (1977) O^fe-e^fiJcU/C 7x = A,Kyf 



yf-jf.XA'** — h ( 03SO 2 0 ) 972 *90 10 
mC 7- h 7 t K o 7 ? !^»*t35DJL5o -78 'C 

IfC -c — ra flt * BR * * 7JD ^. O ^ "C 4 ft 

fife tti ^ 3 « fttt * *C t 7K ft o Mg30 4 fc-C 

5£ flfe . »»B*8'/'J*y*7^K/B^h 

^77 -f- - ( •X^a^^^x :g^ fe ^i^A' = 

10 : 1 )JCi0ff«tlWOR*i¥ 520 *fcX 
O" 8 * & 2 0 0 i> » b tl tz o 

r* : ito ^ <fe % t r f = 0. 2 3 ( & ft > ^ u ) 

NMR (ODC/j) i I 1.52 ( 0H 5 , d r J = 6.5Hz ), 
3.54 ( tH, d, d, J = 6.5 # 2.5Hz ) , 3. 6 — 
4.4 ( 2H, m ) , 4.51 ( 1H, d # J = l5Hz ) f 
5.0 - 6.0 ( 4H, m ) , 7. 1 - 7.6 ( 8H, m ) p 
7.9 - 8.2 ( 2H f m ) 

IR (Liquid ) oa -1 : 1 7 6 0, 1 7 20 

3 * & : mp70-1 r Rf = 0.31(taft>7- 

V y ) 

NMR (0DC^ 5 ) b : 1.55 ( CH 5t d, J = 6.5HZ ), 
3.3-4.1 ( 3H. m) p 4.29 ( 1H, d, J = 
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iSHz ) , 4.9 - 6.1 ( 4H. m ) , 7.1 - 7.6 
( 8H. m ) , 7.9 - 8.2 ( 2H. m ) 
IR CNujol ) Of" 1 *. 1 7 8 0, 1 7 2 0 

d/ — XA-Yy** - 1 — x y t K 'J 
-3a-[ (13*) - 1- t K ° ^xfAQ-- 
4 - i f ^ >u - 2 - 7 -t" ^ / / v 

CH 5 

HO | I 

J-N^/Ph 
0 T 
Ph 

^^f|2 0d/ - 1 : y * is K U a* - 3 - 

7 <?- As — 4 - x ^ A- - 2 - T-feT^^y V 
U 30 i^O / ^ y - ^HSi t , -20 r 

K -c NaBHj 250 ■y^^p^l^a^X 5 # M at # . 

if ^jHIU 0 tK i5t ^ ^ Mgso 4 jc X o 
* & , f y * # y y v ? ° r* ^ 7 7 <f - 
( y^o'vtty/ftiif * = i/i )K J: !) 



ttHMSGl -280295 (14) 

tfMfc^^ 60 0 ipiiefiiLtfte^/:, 
mp 10 5° 

NMR (CDC/ 5 ) 3 I 1.29 ( 3H. d, J = SHz ) , 
2.32 ( 1H. d, J = 2- 5 Hz ), 3.26 ( 1H, dd , 
J = 5, 2.5Hz ) , 3.8 9 ( 1H, I. J = 2- 5 Hz ) t 
3-8-4.2 ( 1H f m ) , 5. 93 ( 1H, s), 
M - F.4 ( 10H, m ) 
£ 3r M 7. 

- 3, 4 - h 7 ^ ^ - 1 : * * t K U a* 

-3a-C ( 1ft* ) - 7 -t h * •> x f ] - 4 



— i 






- 2 


— ~T f- 


y j: O' &i - 3. 4 


- h 


7 




- 1 


i ^ y 


t PJ A' - Ja - ( ( 


IS* 


) 


- 1 


- T 




^^A^]-4-i5- — 


A/ — 


2 


- T 




y v 





OCOOH 5 



Ph 



Ph 



OH 3 

CHjOOO s* [ 

o^V ?h 
Ph 



— ^ 1 f * 'J * x 5 si & *5 7k fit & 5 s£ *t 

* , *r £ 6* * , a^fi»*«7icK:-t:«s«a. » 
& S 2r o ffi is * * 'J * ¥ ** 7 * * \> ? a ^ \ r 
?7'(-(«fk/tuy:B«xt^=4ii :1) 

fcl J 9flll?t*t§WO3*^ 4 00 «* ** J: a' R* 
(* 25 0 *9&%btl1Zo 
S* flu : mp 123°, 

R f = Q. 6 4 ( & <t > T * * : ^fi*xt^ = 20 

: 1 ) 

NMR (0D0/ $ ) * I 1.35 ( 3H, d, J = 6Hz ) , 
1.88 ( CH 3 , s ) , Z40 ( 1H, d, J = 2Hr ) , 
3 40 ( 1 H, t. J = 2.5Hz ) f 3-7 4 ( 1H. t. 
J = 2.5Hz ) , 5.13 ( 1H, dq, J = 6. 5 . 3Hz ) , 
5 9 2 ( 1H, S ) , 7.28 (1 OH. S) 

IR (Nujol) as- 1 : 1 7 7 0 , 1 735 , 1 6 00 

R* fl= : to 

Rf = o.4 5 ( «fb / t ^ : SPigxt^= 20 : 1 ) 

NMR (ODO/5) * I 1.30 ( 3H, d. J = 6Hz ) , 



1.S2 C 3H, s ) , 2.38 ( 1H, d, J = 2Hz ) . 
3.36 ( 1H, dd, J = 2.5. 5.5Hz ) f 4.0 1 (1H, 
t, J = 2HZ ) , 5.14 ( 1H t q, J = 5.5Hz ) , 
5.32 ( 1H, s ) , 7.28 ( 1 OH, s ) 
IR C Liq . ) as- 1 : 1 770 . 1 74 0 

£ n n e. 

d/-3. 4-h?y^-1 g y U t V \) a* 

- 3a - C ( 1R* ) - 1 , g y ✓ A^ ^ » y 

+ A* ] — 4 — x ^- — a- — 2 — 7 T '/ S *s *5 X 

0'd/-3,4-h7^^-i — i y y t K V A/ 

-3a-C(1S*)-1- -:^y<A-^^-yx 
^- a- ] - 4 - x^-a> - 2 — ~T M T & J 'y 




Ph * ph 



£3£tfj8 592 ^OT^3-^# ( R* 

? y»C»l!ll, H5JO KV7XAju«c.x7^r 
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* Bi Cf 4 4 0 V<D%-&&C&tr:1]{!lJLZ>o 

£<om&K*ftTT / i? a a* Tti y eg x + a* 

417 *9 %m il. zk * » J * £ n <o % # <o t v 
i o 9t H at # o Tk.fife 3 @ 0 

M g so 4 rc-t$£&&g$*g:£-L, »« * f «j * y 

/u 7 f y K >T o ^ h ^ 7 7 - ( V ^ o ~» * 
g tfj O R* * 3<8 -9 *> J: £>' 3* ft 1 1 7 ■» ^ & h tl 
R* : mp 1 1 1 ° 

NMR (0D0/ 3 ) d : 1,45 ( 3H, d, J=6Hz ) , 

2.40 ( 1H, d, J = 2Hz ) , 3-55 ( 1H. dd. 

J = ZS & 6Hz ) , 4.15 ( 1H. t, J = 2Hz ), 

5.41 ( 1H. q, J = 6Hz ) , 5.94 ( IH, s ) , 
7.1 - 7.5 ( 13H, m ) , 7. 7 - 7.9 5 ( 2H, 

m ) 

s* ft : iB*m 

NMR (ODO/j) 5 : 1.50 ( 3H, d, J = 6Hz ) , 
2.38 ( IH, d, J = 2Hz ) , 155 ( IH, t, 
J = l5Hz ) , 3.86 ( IH, t f J = 15HZ ) , 



*?B!03 61-280295 (15) 

5.44 ( IH, dq, J = 6, 2.5Hz ), 5.90 ( IH, 
s ) , 7.1 - 7.5 ( 1 3H. m ) # 7. 7 - 7. 9 6 
( 2H, m ) 

dl-3. 4-h7^^-1- -< y y X. Y \) a, 

- 3a — C ( 1R*) - '<y/'(A'^ + -yxt^] 

- 4 — 7x-A/f^if-^ - 2 — 7 f -s J 
x iy df - 3,4 - h 7 y .* - 1 s x y 

K 'J ^ - 3C - ( ( IS* ) - 1 - ^ y :/ -f A' 

+ X f ) — 4 — 7X-=.A/f-;*-X?- — — 2 

- r -e * y ^ 




* > *f- a, v y ? *r -s a 2 2 jteTkT h 7 
t K a 7 7 y iQ w£ Km ML * 0. 5 6 ■< <D n - 7* 
f^lJf^'v+fxK 1.62IT1J& A* / mt ) Da 

*. . 30 # M tK tfr T ft "f & o -n tlc^fliU 



0 at s -c ^ E L t a* o -< y y 4 a> # 3 4 8 
Of Ko77y»«4:35B^S, i faJ 

-78r-Cft|f^ 270 «?O 7X^^Ky^yf i- 
^ A. * * - h * Jo * „ -78 r K X 30 , 
ft^xf ^o^ffifk7 x * ^ * ^ * i§ «c * 30 

* o m mm * Mgso 4 k -c tea . 

- ( a A + f y : K®Xf^ = 5 : 1 ) K 

NMR (0D0* S ) * : 1.46 ( 3H. d, J = 6HZ ) , 
3.61 ( IH, dd , J=2.5, 6Hz ) , 4.4 2 ( IH. 

d, J=15Hz ) , 5 5 0 ( 1 H, q, J = 6Hz ) , 

6 06 ( IH. S ) , 7.1 5 - 7.7 ( 1 3H. m ) , 
7.8 - 8.0 ( 2H, m ) 

IR (Liquid) a" 1 : 1 76 0 , 1 720 , 1 600 , 1 580 

£ :% fl) 8 T: ft b *Wc 3* -t y / <\ 86 ■? * 

m \ * -c ****** 4 As&om&tmmKKfc* 

» m -f * t g ft <0 S* <t 90 & % h tl o 

NMR (ODO/ 3 ) ^ : 1.53 ( 3H, d, J = 6Hz ) , 
3.60 ( IH, t f J=2.5Hz ) t 4.11 ( 1 H, d # 



J = 2-5HZ ), 5.54 ( IH, dq, J = 6. 5 , 2.5Hz ), 
6.0 3 ( 1H. s ) , ?.t - 7.B ( 18H, m ) , 
7.8-8.1 ( 2H, m ) 

^ ^ m 10. 

di — 3,4 — h j •/ ^ - i 1 y y * y \) a* - 



3a - C ( IR*) - l- T-th^^x^^^-4- 



7 


— A+f-j-jLf-^As - 2 — ~T f- >y S y to £ 




d^ — 3.4 — y 7 y ^ — i — « y y t KVa- 




3a — C ( 13* ) -1 — T -t h^'Xx^-A-]- 


4 


— 7x-A'^^x^-^a- — 2 - ~T M 1~ •/ J y 



OOOCH 5 CH 5 

o y o^^/P* 1 
Ph , J h 

^9 t IC R-JC . «Ht?xt@6*lOE*^95 
mp 12 0° 

R f = o.4i CiSfk>^^x:g^^x^-A^=:2o:i) 
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NMR (CDOJj ) d ; 1.30 ( 3H. d, J = 6Hz ) , 
1.93 ( 3H, s ) , 3.39 C IH, dd. J = 2- 5, 
6Hz ) , 4.20 ( 1H, d , J = I5H2 ) , 
5.16 ( IH, q. J =6 Hz ), 5.97 ( IH, m ) , 
7.0-7.4 ( 1 5H, m ) 

T tUbK/: a* * HO # 

110 * & b tlfro 

R f = 0. 4 8 ( ttffcy f : /u= 20 : 1 ) 

NMR (CDC/j) $ : 1.38 ( 3H. d, J=6Hz ) , 
1.92 ( 3H, s ) , 145 ( IH, t. J = L5Hz ), 
3.99 ( 1H, d. J = 2-5Hz ) , 5-15 ( 1H, d,q 
J = 6, 3Hz ) , 5.99 ( 1H, s ) , 7.1 - 7.5 
C 1 5H. m ) 

# ^ m it 

7 x^^ ) - 3a - [ ( IS* ) - 1 " T * h * 

«y x ^ aO - 4 — x =. a* — 2 — T *f- -s S y 

fe ig" d/ - 3, < - h y s * - 1 - (4->h 

^•^71-^) - 3o - [ ( 1R* ) - t - T -te 



ftBIBS 81-280295 (16) 

h * V I f ^ ] - 4 — X ^ — A" — 2 - T -tef * 



y y 




-3,4-h7X^-1-( 4-> h * -y 7 x - 
A* ) — 3<* - ( 1 - t ya*-yjL<f-As)-4 - 
x f- ^ a- - 2 - T -te: ^ v> y y (^$93 59-265962 
O ^ 3* #J 1 2 1£ «t ) 270 9 ( R* t S* <D & # 
4fe ) * £ 9 y 3 0 0 & o' 7k B£ & 3 0 0 ■* k: 

r »> k x ft m o e? 7k & *>* tK ft & Mgso 4 k x 

D '^7M-(tt<k>f uy)»cj:9tta 
3* # : R f = 0.3 4 ( it J T \" y ) 



NMR (CDC4 5 ) «5 : 1.42 ( 3H. d, J = 6.5Hz), 
10 ( CH 5 , s ) , 2 55 ( 1H, d, J=2Hz ), 
3.57 ( IH, dd f J = 5, Z5 Hz ) , 3.76 ( 3H, 
s ) , 4.31 ( IH, t , J = 2. 5 Hz ) , 5.3 0 
( IH, dq, J = 6.5, 5Hz ) , 6. 7 - 7.6 ( 4H, 
A 2 B 2 32 ) 
R* # : R f = 0.2 6 ( tf[ > f" v y ) 
NMR (CDC/j) <J : 1.40 ( 3H. d, J = 6.5Hz ) f 
10 ( 3H, s ) , 2-55 ( IH, d, J=2Hz ) , 
3.45 ( IH, dd. J = 6.5, 2Hz ), 3.76 ( 3H, 
s ) , 4.50 ( 1H, t, J = 2Hz ) , 5.27 ( IH, 
q, J = 6.5Hz ) , 6.7 - 7.6 ( 4H, A 2 B 7 %L ) 



dl-l. A-Yysx-\-{ 4 - / Y * y 



7 X A A* ) - 


3a - C ( IS* ) 


— -< y y >f /v * 


* V X A- } 


— 4 — X ^ A* - 


- 2 — T M ?- *S S 


y *? J: CX d * - 


- 3. 4 - *• 7 y * 


- 1 - ( 4 - y 


Y # X 7 x - 


a* ) - 3a - C C 


1R* ) - 1 - -5 


v y* 4 a* ^ 


-y x a* ] — 4- 


- X ^ = A- - 2 - 



T -tf 5- y y 




-3.4-h 7 y^-1-( 4 - / Y * *y ? 3L ^ 
A- ) — 3a — ( 1— fc h-a^-yx^-A^) — 4 — 
x^^a- - 2 - T-tff-'yy y (fiF&flS 59-265962 

#o#^^ji2^ie^)* ^ »j » ne ift ft is i 

a -7 ^7 7 - fc J: OfiiUti i is* 
57o»?irr^7kxh7fc v ° y 7 y 20 *t K & M o 

K Y i) 7 1- ^*^7^ V1.1 $ig.lr 
® 500 «?^r»0^, *l^7?00«»O7/';3&^* 

xge^xrA-fcaa^Ti,,, ^^j^^o^^. Si&ic 
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-v** x : ft«if^ = 5 : i ) K X 0 fti & 

* t § ft O R* # 50 0 «?i'^f)titc 
mp 101° C x-f^^P?M^Jp) 
R f = 0-5 ( 41 ffc > f- u ^ ) 

NMR (CDO/ 5 ) * : 1-55 ( 3H. d. J = 6.5Hz), 
155 ( 1H, d f J = 15Hz ) , 3-S C 1H. dd , 
J = 6.5, 15Hz ) , 3.70 ( 3H, s J , 4.6 
( 1H. t, J = 2.5HZ ) , 5.46 ( 1H. q. J = 
6.5Hz ) , 6.7 - 7.6 ( 7H. m ) , 7.8 -~ 
8.0 ( 2H, m ) 

IR (Nujol ) en" 1 : 3280, 21 40 . 1 7 4 5 , 1 7 2 0 , 
1608. 1590 

13* - t y a * i/ x 1- 500 «? * &7jC*£ it 

/ f 1/ y1> 15 O h 'J x f ^ T ; v & O* to 

K t O > f- ^ 7 5 / K' 9 ^ O ^ IE T 15 ^ 

* <D 3c & ^ fiff ^ o 'J V t iob*«J~. t5*MK© 

W^/S * #*Se£tK K t 3 * TkSto Mgso 4 

KXft&%® m%*-r * t @tt)<0 S* # 500 v 



?5B3BS 61-280235 (17) 
a { = a 6 1 ( s fk > t i/ > ) 

NMR fODC/j) 3 : 1.59 C 3H, d, J = 6.5Hz), 
Z55 ( 1H, d, J = 2. 5Hz ) , -3.7 ( 1H, S ), 
3-70 ( 3H, s ) f 4.38 ( 1H, t. J = 2-5Hz ), 
5.53 ( 1H, d.q, J = 6. 5. 3Hz ) 

^ m m t 1 

d< - i. 4 - h 7 y ^ - i - ( 4 - / h * -y y 

j. a, ) - 3a - C ( tR* ) - * \ * * * * 31 

t ^ ] - 4 ~ x — a- - 2 - r -tf ^ y y v 



OCHO 




# :% ffl 1 2 fcl L *I & "C ft H 6 d * - 3. 4 

- h 7 s * - i - ( 4 - > h*yy*~A')- 

3a ( ( 13* J - t - t K o + '/ * f ^ ] - 
4 — x ^ a- — 2 — 7 4£ T & S V 100 ■? *T 7" h 

?HKa7^xa^KSWU, r eft 7 o * & *>* 
h I) 7 x s ^ * ^ 7 -( / 230 ^^Jaiio OV- 



"t- ?K ?%■ T 1 5 o o T x* # a* *■ x @* x f- a* 
150 if ^ Jo 1 6 o SI&t^IiaKt 5 B* M fit # 

y y y ^ - ( ^ a *s + ? 3/ : gfc f& X A- = 

2 : i f R f = 0.4 ) ic J: 9 4V Jjfi t IWib^ 

%) 5 0 ■» xV» ft b ft tz. o 

mp 79 t ( -yx^A-x - "r fi* b ft & & ) 
MMR (0DC/ 3 ) * : 146 ( 3H, d, J = 6.5Hz) f 
154 ( 1H. d. J = 15Hz ) f 3.49 ( 1H, dd . 
J = 6.5, I5HZ ) , 174 ( 3H, s ) , 4.4 8 
( 1H, t f J = 15HZ ) t 5.38 ( 1H. q. J = 
6.5Hz ) , 6.7 5 - 7. 55 ( 4H. A 2 B 2 W. ) ♦ 
7.98 ( 1H. s ) 
14. 

d/-3.4-h7X^-1-C 4 - > h * V 
K y ^ » ) - 3a - ( 1-fcK°»y^^A^) 
_ 4 - x ^ ^ a* - 2 - 7 




d| — 3.4 — 4 - > h * f -* 

S >'S A* ) — 3 — T -fe ^ A* - 4-x^-A-— 2 — 
/ x (#«SP8 5 9 - 26 5 9 S2 O 4 
K 12 ) 460«?*T-rh7fc K a 7 7 6 & (>* 
>*y-A-3«*<0&£*tefc:gft?L, 0tlC-C 
Na BH i 6.0 ■» * fiO * «, lOfl'&fifceg^^A'fcflD 

* , *fcK#tt«**fln*.*o *r flt /» * # tt u % 
7fcft&, Mgso 4 "C ft t* 0 »»«l*fft»iS*^ 
9 i> y jf 9 * y Ypv-rVfyy* - ( '^^a 
y : fti^xf = i : i. Rf4=o.3 ) *t 
j: 9ffl«!t6ilflg<t^^46o «y ft b ti 0 

NMR (CD0< 3 ) ^ : 1.24 ( 1 H, d, J = 6.0Hz ) , 
1.28 ( 2H, d, J = E.5Hz ) , 2.3 9 ( 1H. d, 
J = 2Hz ) , 3-70 ( 3H, s ) , 3.2-14 
( 1H, m ) , 3.7 - 4.2 ( 2H , m ) , 4.5 9 
C 1H, d, J = 15Hz ) , 6 7 0 - 7.25 ( 4H, 
A 2 B 2 §2 ) 

1.24 t 1.28 <Dyfi-*'<Oiti!)*b ft*/ 3 * = 1 /2 
t W b t tz O tz o 
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#J 15. 

~Cxv>>a/)-3g-C(lR* ) - 1 - ^ > 7* <f 
A***-;/x?-aO- 4 - X T ft, - 2 - 



* y y 



OCOPh 



OHj 



OOH 5 



£ ^ #J 1 4 t: # p> n <k ^ m ( r* <t s* co 

^^7) 3 f^80i/Og;j(fh7t K o 7 7 ^ 
S» t, 6 fOh"}7X^;u*.X7'f 2.8 
^ *#T2.41 9 <D T V * 

**'#vai& = rju*taJL* 5 # # # -t * 0 

u-yrftsgx*.*,^ : 1 ) ire x 9 ft Z> t 
R* £ s* O ^ Z35 ? i^etifco 

^ h / 7 7 ^ - IC J: 0 , Sik^fuy^MSSg 
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R* : 

NMR (CDO/3) t? ; 1.43 ( CHj, d, J = 6H2 ) 
2-51 C 1H, d, J=2Hz ) , 149 ( 1H, dd . 
J = 6, 2Hz ) , 173 ( 3H, s ) , 18 - 4.3 
( 2H. m ) , 4.70 C 1H, d, J = 15Hz ) , 
5.40 ( 1H, q, J = 5H2 ) , 6. 6 - 7. 6 C 7H. 
m ) , 7.8 - 7.9 ( 2H, m ) 

& ^ m 1 6. 

di-li-y^y*- i - ( 4 _ } y ^ . y 
« y y a, ) - 3a - C ( IR* ) - 1 - -s y / -f 



* 


*> T »> D 


- 4 - 7 


ji 




- 2 - 


t * ^ s> y 


y * -t o* 


1 


4 - h 7 >- ^ - 1 


~ ( 4 


- > I* * -> 


-< ^ 


) 


- 3a - C ( IS* ) 




-< v y >f 


* V x 




^ ] - ^ - 7 X ^ 


* <r ± 


^ — >v ~ 


2 - T -tf 




*y J y 



OOOPh 

CH 5 



,8Ph 



o- C Xj§r O0H5 



PhOOi 



.SPh 



OCH3 



0.71 «/ O + f > f- ^ -y ^ f y ^ f j. - t 

K° 7 7 / 10 .^jg^ft, *^Tn-7*^,u 
Vf ^-s + txfttl ( 1.62 m ^V.^ ) * 
*D A. 30 *M -78 tfc^iU t2>o to 

& « It: # 3* fl) 15 tCt^lKL/;^ y / -f ,v # 
( R*. a'ot?9J woiorftHri«%» 
A , Hilct 1 ^Md^tS. O \.> 7 x ^ a, 
^^-tf^^^^/u^^ - h T67 10 ./ THP 

* R * flD A K K 1 Xftofrn-rz> Q K^xfyuo 

# "f * o 7k ^ MgS0 4 tt"t$Efifc 0 

K ^ 7 7 < _ ( .^^ a ~v * * ^ : ft # X *v A- = 

R* : 570 v htLtzteKtoft 

Rf = 0.46 ( &it/ 1- u x : ffe#x^,v=2o : i ) 

NMR (ODO/s) (5 ; 1.45 ( 3H, d f J=6Hz ) , 

154 ( 1H, dd, j = 8, 2.5 Hz ) , 172 ( 3H, 

» ) , 4.05 ( 1H. d, J = 15Hz ) , 4.68 ( 1H. 

d. J = 15Hz ) , 4.37 ( 1H, d, J = 2HZ ) , 



5.4 8 C 1H. q, J = 6Hz ) , 6.6-7.6 ( 12H. 
m ) , 7. 7 5 - 8.0 5 ( 2H, m ) 

S * : 1 8 0 ■* & ^ b fl fc o mp 8 5 -c C y x 
f ^x-r^i» *> H j£ A ) 

NMR CODO/5) c5 : 1.54 ( 1H. d ( J = 8Hz ) , 
15 ~ 18 ( 1H, m ) , 174 ( 3H. s ) t 
4.0 ( 1H t d. J = 15Hz ) , 4.72 ( 1H, d, 
J = 15Hz ), 4.12 (. 1H. d, J = 2.5Hz ), 

5.5 0 ( 1H, qd, J = 6, 3Hz ) , 6.5-7.7 
( 1 2H, m ) , 7.7 5 - 8.0 5 ( 2H, m ) 

IR (Nujol ) fli" 1 : 1 7 55 , 1 7 32 
&*IM 17. 

<it-\A-Y7y^-\-( 4 - > h * y 
? x =l a, ) _ 3a - f ( ts* ) - 1 - -^^y-f 



^ ^ * -y x f ^ ) - 4 - 7 x ^ 




As 


- 2 — ~7 *f *y S y. .*> X (f dg - 


- 1 ' - h 7 


y 


^_1-( 4 « >h ^.y 7i - 


* ) - 3a — 




C ( IR* ) — 1 s ^ y >f yu ^» 


* f x yw ) 




4 - 7X^A'^-^X^^/u - 2 


- T «tf 7- * / 


y 
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^ * t / f ^ -X 7 f y o.4 i< * m -? > ? 
t k « 7 7 i o «/ k: s » L . zfc T 1. 1 8 «/ o 

K ?fc *U L , *t«jl2t»&ilfc"*' <:///| * 
^fX^ 56 0 vOjRTKf f 7 t K * * * y » ff 

$c 1}Q *• -tb r t? 1 BSfia *#-r * • O ^ t: 7 x 
s^^y^y f *^a^** - ^ 430*0 5 ^ x 
h?fcF»7V/jl*taiJl. -78 t "C 2.5 

& MgS0< Kl 9L&y0*fV 

nfA,?u-*\iry74-{ v ? o ~* * v s : 
rft yu = 5 : 1 , Rf = o. 3 ) ic X 0 fff «i -f 

^|33<0 3* 630 

Bf = 0.4 < «Mfc / ^ v * ) 



?fP*lB3 61-280295 (19) 

NMR (0DC* 5 ) <3 : 1.59 ( 3H. d, J = BHz ) , 
3.70 ( 3H, s ) , - 3.7 ( 1H ) , 4.6 2 
( 1H, d. J = 2.5Hz ) , 5-55 ( 1H. dq. 
j = 6. 3.5Hz ) , 6.7 - 7.6 ( 12H, m ) , 
7.8 - 8.0 ( 2H, m ) 

&a> m 12 t- ft ^ n fc R* -< y ✓ < 

R f = 0. 2 8 ( tg <fc y 1 ^ ^ ) 

NMR (0D0< 5 ) * I 1.56 ( 3H. d, J=6Hz ) , 
3.64 ( 1H, dd, J = 6, 15Hz ) , 3. 7 2 ( 3H, 
s ), 4.81 ( 1H. d. J = 2.5HZ ), 5.51 ( 1H, 
q, J = 6Hz ). &7 -~ 7.6 ( 12H. m ). 7.8 ~ 
8.0 ( 2H, m ) 
IR (Liq.)a -1 : 1 7 50 , 1 7 1 2 , 1 600 , 1 580 

m n n i a. 

d^-i4-h7^^-i-c^ - / h * * 

<< *s *J ju ) - 3a - C (IR* ) - 1 - 

* i/ zl f * - 4 - x^-yu - 2 - T^f & S * 



OCHO 




& ^ W i 4 -C » h ix fc ft ^ • C R* t s* O 4 
^0 ) 440 -f ^MTkf h 7 t K ° 7 7 V Kf&M 
y \)7 3l=.a,K*7A :/ 890 *fi.tXg'Sfc0.2»* 

tfiQJLZo foftT is* *<or */ * * 

x * yv * Jjd * , 10BSMftfi*C-C*#« S* * 

g S £ o *^^7 ► 

? y y l - ( ^ a * y :6£&x?-yu = 
ft b ix e 

R f =0.33 ( i&tt > * ^ x : S*6* x * yv= 40 : 1 ) 
NMR (CDO/ 3 ) ^ : 135 ( 3H, d, J = 6Hz ), 

148 ( 1H, d, J = 2Hz ), 3.33 ( 1H, dd . 

J = 6. 2 Hz ) f 174 ( 3H. S ), 3.90 ( 1H, 

t, J = 2HZ ), 3.95 ( 1H, d, J = l5Hz ). 

4.62 ( 1H, d, J = 15Hz ), 5.21 ( 1H, q. 

j = 6Hz ), 6.6 - 7.3 ( 4H, A 2 B 2 SH ). 



7.8 9 ( 1H, s ) 

dl-3.4-h?y * h * -y 

is a* ) — 3 <* — C ( IR* ) — 1 — T * V + 

■yx^yu] - 4 - x^-yu - 2 - T«tf^ ^y y 



OOO0H 3 




^ ^ w 1 4 -e ft b n fc <fc # * ( r* i a* o 4 
*o ) 2oo«f*ffl\.--c#*^7 tra^icfi:^, 
ftSl -y "J a f * 5 y k ^ ° h ^ 7 7 - 
(.y^o^#^^:fi^^x^yw=i : 1 
0 It «-f ^> t S ft it & 200 •? tf» e> ixfco 

R f =o.56 ( y 9 a -% * : fit tse *t y^= 1:1) 

NMR (ODO< 5 ) ^ : 1.32 ( 3H f d, J = 6Hz ). 
1.95 ( 3H, S ), 145 ( 1H, d. J = 15Hz ), 
3.32 ( 1H, dd. J = 8, 15Hz ), 3.75 ( 3H, 
s ), a.92 ( 1H, d, J = 15Hz ), 4.70 ( 1H, 
d, J=15Hz ), 3.92 ( 1H, t, J = 15Hl ), 
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5.20 C 1H. q ( J=6Hz ), 6.7 - 7.3 ( 4H, 

a 2 b 2 m ) 

20. 

j - ( < — / Y * y 7 — A, ) — 

As — 4 - ( Z 2 — X j» y/ X.-^-A') — 2 — T 



A 



CH 5 



(OEt)j 



OCHj 



v> x h * -s ? a fc'A-T^-rt K 2 f -< -tr 
^30 7 It g # L 1.68 ? <D p - T - V x & £>* 
5 fOfc*«jR^^*vv*A*flD;t;5> 0 mutt 

1.25 <o * * t x * m JL . 2 e$ M a* a* 9 15 B. 
K%: -30°*» p, 10 t its, 

^fcflD*,. * ft & MgS0 4 IC "C & o 
& £ JgJt IJ U # A, <T> 7 f y h ^ d h >T 7 



ttM 61-280235 (20) 

7'f-('/^o^ + ^ y: j||j| XtjU= , . , ^ 

K J: OttKt Si gttfk^ft 9 3 0 «9i^P,^i/: a 

R f = 0. 4 5 ( '/^D^+f y iftnj^^-, . , 
NMR (ODO/j) <J : 1.15 C 3H, t, J=6.5Hz ). 
1.21 ( 3H, t, J = S.5Hz ), 1.5 - 2.2 ( 1H, 
m ). 13 5 ( COCH 3 , s ). 3.4 - 3-9 ( 5H, 
n> ) , 4.21 ( 1H, d, J = Z5Hz ), 4.4-4.85 
C 2H. m ), 6.8 - 7.5 ( 4H. a 2 B 2 U ) 

d/-3,4-)» 7 x.x- 1 - ( 4 - > h ^ > 

7X-yu)-3g-( t-t K p » y x f- a* ) - 
1 2 - x ^ t x a- ) - 2 - T-feTf- 

>> y x 



OH 



(OBt) 2 

OCH 3 



£^#J 20 -C» P, nfcfb^^I 6 00 t- h 7 

fii 15 ■/ Kl g J» L , -20 t "C 150 * O NaBH 4 



* 210 * . ^I^t 5^f B ^^tio &fc & x ^ a, 

774— (. & &t 7- ji, : -y^a^^-*f-^ = 2 : 

NMR (ODO/ 5 ) I ppm . 102 ^ t . 04 ( 9H( m }| 
1.55 - 160 ( 2H, m ), 3-13 ( 1H, dd, 
J = 2.5, 6Hz ). 3.27 - 3.87 ( 5H. m ), 
3.82 - 4.32 C 2H, m ), 4,6 0 C 1H t d, J = 
5.5Hz ), 172 C 3H, s ), 6.7 - 7.3 ( 4H. 

a 2 b 2 m ) 

21 

d/^3,4-h7^^~1-(4^ > h * y 
7 X ^ ^ ) - 3tt - ( t^^v^^/u^^.^x 



T ^ * y 



CH 3 



oooph 



(OEt) 2 



OCH5 



£ 5* #J 2 1 -e i§ ti ft -g- % 2 3 0 ■» %r 1 4 <o 
^7KtI<k>5-u^^^^L % fc' ij * * 0.2 o 
^■C*A*«^b 9 K 150 vfrnojt 20 mm g 

a ic -c « . R^^^r^fit^%o-c^su^<b 

HS^^^rv'y i] f A* ? a ^> y ? ? ? ^ — ( 
^o-n^^v :g^^x^A-=2 : 1 
^•t"^ i §^J% 260 ^Ai{|P,nt: 0 

NMR CODC/5) 3 : 1.60 ( 2.2 5H, d, J = 6Hz ), 

1.5 5 ( 0.7 5H, d, J=6Hz ), 3.70 C 3H. s ). 

5.25 - 5.75 ( 1H. m ), 6.7 - 7.7 ( 7H. m ), 

4.69 ( 1H, t, J=!5Hz ), 7.8 5 - 8.2 5 ( 2H, 

m ) 

^ n n 21 

d/~3 t 4-h 7 x^-1- ( 4 - > h * 

7 x a a, ) - 3 g ( 1 < V S * a, * * + 

a* ) — 4 — ( 2 — # * J ^ 1 f > ) - 2— T-tf 



OOOPh 
OH 5 ^ X p^\ 0HO 

0 
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OOHj 



&3*m 2 2 -C» h Htcil&%3 26 0 * * T Y 7 

*K ft T i O & JS 8$ % Ad JL * • 2 # M « » * * 

tt&nfcaiifcfy ® ^ ° ^^^^ 

R f = 0.3 (fijg^i^^:-v^o^*^y=i:t) 

NNR (ODO* 5 ) 3 : 1.56 ( 3H. d . J = 6Hz ), 
1.54 ( 3H, d, J = SHz ). 15-3-5 ( 3H, 
m ), 3.72 C 3H, s ), 4.10 - 4.5 5 ( 2H, 
m ). 5.4 - 5.8 ( 1H. m ) . 6.7 - 7.5 C 7H, 
m ). 7.7 - 8.0 ( 2H, m ). 9.74 ( 1H. br. 

3 ) 

m 24. 

di - 3. A-\.ys*-\-{*- S Y * * 
7 x =. a> ) - 3a - (l-^^yM^a-^-yx 
^ A' ) - 4 - 2 - T -tf ^ ^ 



ftlKJBS 61-280295 (21) 



OCOPh 




# ft 23 -C {§ <b ix it £ & 140 * * ' T * h 

yu-CJftthU, 7k ft, Mgso 4 -C« sfc-f * o 

x*-a-=i : i 0*tttft«ffi'/ 9 O^^Tto 
tettLRf=o.i iS3J: 0 g 99 <fc 9t * & ftb 

NMR (ODOJ 5 ) 3 : 1.51 ( 1H, d, J = 6Hz ), 
1.54 ( 2H. d, J = 6H2 ), 13-3.5 ( 3H. 
m ). 3-70 ( 3H, s ). 4.0 - 4.4 ( 2H. m ). 
5.3 ~ 5.7 ( 1H. m ). 6.7-7.5 ( 7H, m ), 
7.7 - 8.0 ( 2H, m ), 8.9 6 ( 1H. br . s ) 
m 25. 

7 I - A/ ) - 3o - ( 1 \ v '/ 4 J* * * *S 



1- ) - 4 - 7 X - ^ # ^ ~ A* > ^ — 

% —7 Al + & J V 



OCOPh 




ft 24 -Cl» tltzit&VB 90 «9 * > ^ 
* ^ a T $ K : T * h - h 9 " = 1 - t O tft 
£ & Vt i§ ft? L , i> * # - * * i fi' / 7 <\ V 

60 O * 7 xy - ;w & flo «*. 2 fiH fiSt & "T * o 

^n^^S^r^'i # a if JS ° ^ h ^ 7 ? 4 
Bf *0.3 ) K X 0f»«-r**@fcHtoT0 «**> ; tt^ 
£S£ ft 26. 

( 33 , 43 ) - 1 - ( 4 - y * -y 7 x ^ yv ) 



- 3 - C ( ir ) - t - 7 • ^ /t/ y > f- * y l l 
± * y x ^ aO - 4 - x 7- - - 2 - y-tf^v> 




f 90 "J'fe DMF 3 ^ tCiSt* t - ^ ^ A- 

v> > -X 'J ^ ^ a U K 1 B 0 * Jt If 4 i if s - 

a- 36 * KfiQA. 10 e* M ft & o B^^x^A^jn^., 

y : ft « x ^ = 2 : 1 WlXRf = 0.6 5O 
#j <b * ioo *9 frft b frfco 

Ca) 2 D 4 ° -112° ( c = 1, OHO* 5 ) 

NMR C0DC< 5 ) « I 0 06 ( 6H, s ), 0-76 ( 9H, 
S ). 1.26 ( 3H t d t J=6H2 ). Z47 ( 1H» 
d, ). 3.29 C 1H, dd, J = 3, tSHz ), 

3.75 ( 3H, s ). 4.27 ( 1H, dq, J = 6, 3Hz ) , 



4.52 ( IH, l. J = 15H2 ), 6.75 - 7.5 5 C 4H, 
A 2 B 2 S£ ) 
ffl 27. 

(38, 4S)-1-(4-yh*^7X^A,) 
-3-C(1R)-t - /f*i?> f I) * 

^ * '/ I f ^ ) - 4 — 7 x^a^^-X^^a-- 
2 - T -tf ^ v> y y 




h7tKo7?>'2«/tC®J»U. -78 tlCt 
7* f- a, »J ^ ? a ft a 25 W ( 1 mt + 1.6 $ U * A* 

* a. y ^ * ^ tr ^ * * v flQ* -78 t k 

"tfln*.30#teft< o ■^^x-A-.^^A-'f K 75 ■? 
O 1 W x h 7t KB7?y*tlB^, -7 8°- 

40° k 2 a^M* «#. ft s* x ^ * jni , 

/» %r tK gfe 3 [1 „ Mgs ^-C^^S&^^o-v^-r 



9tR|Bg 61-280295 (22) 

>> : & x a. s : i o >|(c t -x 'J * y » is 

m 3 8 f§ h iX tz o 

NMH. (ODGJj) d : 0.08 ( 6H t s ). 0.76 ( 9H, 

s ), 1.30 ( 3H, d, J = 6Hz ), 3-37 ( 1H. 

t, J = 3Hz ), 3.74 ( 3H. s ). 4.3 ( 1H, 

dq, J = 6. 3Hz ), 4.77 ( 1H, d. J = 2Hz ), 

6-7 ~ 7.5 ( 9H, m ) 

C -96° ( c=1 , 0H0J s ) 

£ ^ m 2 8. 

( 33, 43 ) - 3 - C ( 1R ) - t - 7 r f ^ 'X 
} J* */ \) As**r-y — 4 - 7 x z yi/f 

os i <4- 

^ ^ ^] 27 T: ft * 7 x ^ A-ft 60 -y ^ 2 

ml<D T * h ^ Y V > tC S fil t , 240 ^(O 



«^^o<0to^^)o t 0 |UJ » |* • Sfc & * * 
a. * fln X. . 7ki5t 0 ft£ftD&*&3IL, v ^ o *s 
* *r x : ft & x a- = 2 : i <o % -X: r f = o. 5 4 
0§&^%r^iffl«ti 0 i ft <fc ^ & 3 0 *9 ft 

htltZ Q 

mp 76° 

Ca] 2 D 4 ° + 46° ( c = 1 , 0H0/ 5 ) 

NMR C0DC< 5 ) » : 0.08 ( 6H, S ) . 0.8 9 ( 9H, 
s ) f 1. 2 6 ( 3H, d, J=6H2 ), 3.40 ( 1 H , 
br.t, J = 3Hz ), 4.31 ( IH, dq, J = 6, 4H* ) , 
4,59 C IH, d, J = 15Hz ), 6.2 ( IH. s ), 
7.3 2 ( 5H, m ) 



ttJ«IA = # « £ 

{tuA m £ ft 
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